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Persistent levels of regional levels of new business formation
Studies for a number of established market economies have found that the regional level of new business formation tends to be rather constant over longer periods of time. Even if the overall level of new business formation in a country changes, the rank order of regions tends to remain rather constant. One obvious explanation for this phenomenon could be that regional determinants of new business formation and their effects are relatively stable over time. Indeed, variables that have been shown to be conducive to the emergence of new firms, such as qualification of the regional workforce or the employment share in small firms (Fritsch and Falck 2007) , tend to remain fairly constant over successive years (Fotopoulos 2014) . Some authors have claimed, however, that the persistence of start-up rates may indicate the presence of an entrepreneurship culture (Andersson and Koster 2011; , sometimes also referred to as "entrepreneurship capital" (Audretsch and Keilbach 2004) . This paper elaborates on those determinants of entrepreneurship and new business formation that may be subsumed under the notion of a "regional culture of entrepreneurship." We first summarize the empirical evidence for the persistence of regional new business formation (Section 2) and then deal with effects of such a culture on growth (Section 3).
Section 4 discusses the factors that may constitute a regional entrepreneurship culture. In particular, we try to shed more light on the question of in how far social capital may be reflected in a culture of entrepreneurship. Section 5 deals with different ways of how a regional culture of entrepreneurship may be transmitted over time. Finally, we draw policy conclusions and present some important questions for further research.
The persistence of regional new business formation and entrepreneurship

Overview on the empirical evidence and its interpretation
Studies of established market economies such as West Germany (Fritsch and Mueller 2007) , the Netherlands (van Stel and Suddle 2008) , Sweden (Andersson and Koster 2011) , the United Kingdom (Fotopoulos 2014) , and the United States (Acs and Mueller 2008) show that regional start-up rates tend to be relatively persistent and path dependent over periods of one or two decades. Hence, regions that have a relatively high level of entrepreneurship and start-up activity today can be expected to also experience high levels in the future. It is particularly interesting that the ranking of regions with regard to entrepreneurship, their position in the "National Entrepreneurship League Table" , tends to remain relatively unchanged even when the overall level of new business formation and self-employment is changing considerably (Fotopoulos and Storey 2015; Brixy, Fritsch and Kublina 2015) .
There are two types of possible reasons for this strong regional persistence of entrepreneurship. One source of persistence could be that important region-specific determinants of entrepreneurship such as activities of Research and Development or high shares of employment in small businesses also remain relatively constant over time, or, as stated by Marshall (1920) , natura non facit saltum (nature does not make jumps). Fotopoulos (2014) has shown for NUTS II regions in the UK that this type of explanation may have considerable relevance over the [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] period, a time of rather steady and smooth development. Another explanation could be the existence of regional traditions or a regional entrepreneurship culture which is reflected, for instance, by informal institutions, i.e., norms, values, and codes of conduct in a society (North 1994 ) that isin favor of entrepreneurship. Historical research provides many examples for a long-term persistence of such informal institutions (Nunn 2012; Williamson 2000) . Hence, an entrepreneurship culture should, at least to some degree, be independent of short-term socioeconomic conditions and may, therefore, even endure considerable shocks to the socio-economic environment such as serious economic crises, devastating wars, and drastic changes of political regimes. In contrast, formal institutions (e.g., property rights), governance structures, and resource allocation change much more frequently and can be viewed as being embedded in the informal institutional framework.
The particularly remarkable case of East and West Germany
Germany is a particularly interesting case for studying entrepreneurship over longer time periods because the country has experienced a number of severe disruptions during the last 80 years. These "jumps" in the economic framework conditions include the world economic crisis of 1929, the advent of the Nazi regime in 1933, World War II, occupation by the allied powers, massive in-migration of refugees from former territories, particularly from the East, separation into East and West Germany (see Figure 1) , reconstruction of the country, and German Reunification. East
Germany experienced additional shocks due to its occupation by the Soviet Army at the end of World War II, followed by 40 years of a socialist regime and then transformation to a market economy after German Reunification in 1990, that last of which can be described as a "shock treatment" (Brezinski and Fritsch 1995) . If we find persistence of regional levels of entrepreneurship despite these shocks, this can be regarded as a strong indication for the existence of a regional culture of entrepreneurship that is robust and long-lasting.
Our starting point for demonstrating the persistence of regional entrepreneurship in Germany is the regional distribution of self- (Figure 1 ). The regional self-employment rate is defined as the number of self-employed persons in the nonagricultural private sector divided by the overall number of employees. It represents the share of entrepreneurial role models within total regional employment.
Entrepreneurial role models, that is, examples of self-employed persons,
can have a strong influence on decisions to start an own business (Bosma et al. 2012) . The share of self-employed persons in the regional workforce can also be regarded an indication of the social acceptance of entrepreneurship in a region, and it may signal the presence of a supportive infrastructure such as availability of financial resources for start-ups, public support, and the like.
4
There have been pronounced differences in the regional levels of entrepreneurship in Germany in the year 1925. A first observation is that, on average, self-employment rates were higher in regions that became 4 Not all types of self-employment in the year 1925 are significantly related to new business formation today. Fritsch and Wyrwich (2016) show that such a long-term effect can particularly be found for general self-employment in the non-agricultural sector and particularly for self-employment in knowledge-intensive manufacturing industries. No such relationship can be identified for homeworkers and for self-employed women. which is the number of new businesses in the private sector with at least one employee subject to social insurance contributions per 1,000 of the population. The start-up rate reflects the gross inflow to self-employment that occurred in a certain year and is commonly considered to reflect entrepreneurial dynamics somewhat better than the self-employment rate.
It can be interpreted as the propensity of a member of the regional workforce to set up an own business. We again find great regional differences in the level of entrepreneurial activity across Germany ( Figure   2 ), as was the case for self-employment rates in 1925. Start-up rates tend to be higher in West Germany as compared to East Germany. The on average lower level of start-ups with at least one employee in East
Germany probably has to do with problems of transition to a market economy after having been under a socialist regime for 40 years.
Persistence of regional entrepreneurship in West Germany 1925-2005
To investigate whether regional self-employment in 1925 continues to Table A1 in the Appendix). If we control for the regional industry structure in 1925 and include some additional factors commonly used to explain regional levels of new business formation (e.g., the share of employees working in Research and Development and the regional unemployment rate), the effect of the self-employment level in 1925 remains statistically significant and is sometimes quite pronounced.
This means that historical levels of self-employment have an effect that is independent of structural regional conditions and thus provide additional explanation for regional-levels' new business formation today! Quantile regression analysis reveals that the marginal effect of the historical selfemployment rate on current start-up activity increases in the level of the historical rate . Thus, the effect is particularly strong if a regional entrepreneurial tradition is relatively pronounced. This pattern reflects the "response mechanism" according to which the share of people that already opted for self-employment reflects the number of entrepreneurial role models that accelerate the number of entrepreneurs due to peer effects (for a detailed exposition of this argument see
Andersson and Koster 2011, who find a similar pattern for Swedish regions).
Therefore, we conclude that regional differences in entrepreneurship in West Germany have persisted for a period of 80 years in spite of several disruptive shocks of environmental conditions. This high
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level of persistence is particularly remarkable given the high levels of inmigration by refugees from former German territories into West Germany after World War II, which has led to considerable changes in the population. 5 The fact that we find persistence of the levels of entrepreneurship, despite such severe changes, can be regarded as a strong indication that there are region-specific factors at work that determine a regional entrepreneurship culture and induced adjustment to this culture by in-migrants.
Persistence of regional entrepreneurship in East Germany
After The consequent transformation of the East German economy to a market economic system was a kind of "shock treatment" (Brezinski and Fritsch 1995) during which the ready-made formal institutional framework 5 It is remarkable that the refugees from former German territories of Eastern Europe showed a relatively low propensity for self-employment. In the year 1950 the selfemployment rate among the refugees was just 4.1 percent, while the self-employment rate of the original population was about 14 percent (see (Census, 1950) . Nevertheless, the socialist regime was not able to stamp out selfemployment equally effectively across the GDR, which is evidenced, for example, by the finding that in regions with a pronounced entrepreneurial tradition, higher shares of craftsmen abstained from joining socialist handicraft cooperatives (Wyrwich, 2012) . This indicates that the GDR's attempts to battle entrepreneurship were not completely successful particularly in regions with high levels of self-employment. Hence, regional Table A2 in the Appendix). Hence, we conclude that the historical level of self-employment is a separate effect that considerably adds to the explanation of new business formation today.
Our analysis for East Germany once again confirms the high persistence of regional entrepreneurship despite a number of severe shocks. That regional entrepreneurship survived the hostile circumstances of a socialist regime suggests that a regional entrepreneurship culture, once established, may be quite robust. In particular, this finding of persistence is evidence that political attempts to destroy a culture of entrepreneurship will face considerably more resistance in regions that have a strong tradition of self-employment. It is also remarkable that the recovery of entrepreneurship in East Germany, after reunification with the West, was particularly fast in those regions that had relatively high selfemployment rates in in pre-socialist times.
Wrap-up of the empirical evidence for the German case
The pronounced persistence of regional entrepreneurship that we find clearly supports the existence of a regional entrepreneurship culture that is an enduring intangible regional asset. This culture is "in the air" more so than bound to physical production amenities, as the latter were largely destroyed during World War II and thereafter. Moreover, it is also robust with regard to high levels of in-and out-migration. Thus, even when accounting for the significant number of 14 million German expellees after World War II (Braun et al. 2013) , who in some regions made up to 38 percent of the entire population in 1950, we find a strong relationship between historical self-employment and entrepreneurship rates today (Fritsch and Wyrwich 2015) . Expellees came from regions that are nowadays part of Eastern European countries (e.g., Czech Republic, Poland, Romania, Russia) and had a distinct culture (e.g., dialects, habits, religious denominations) as compared to the population in the regions they moved to. In particular, they also had a much lower propensity for selfemployment than the original population. Against this background, it is quite remarkable that a culture of entrepreneurship was not sensitive to such a "population shock."
Due to its resilient character, fostering and sustaining an entrepreneurship culture should be at the top of the agenda of policymakers interested in pursuing long-term-oriented regional development strategies. However, what factors make up such a culture, and how and why does such a culture persist? The next section addresses these important issues.
Regional entrepreneurship culture and regional development
The available empirical evidence as to if and how an entrepreneurship culture affects regional development is still rather sparse and often also debatable. In the following, we first discuss different ways of how a culture of entrepreneurship may transform into regional growth (Section 3.1) and then give an overview on the respective empirical results (Section 3.2). There are a number of ways in which a regional entrepreneurship culture may transform into growth (see Figure 5) . One of these channels could be that a culture of entrepreneurship leads to a relatively high number of start-ups that then induce growth. Based on theoretical considerations, Fritsch (2013) concludes that the quality of the start-ups According to the current state of knowledge, we can say that a culture of entrepreneurship may lead to relatively high levels of new business formation, but we do not know anything about the significance of the other two potential transfer channels and their relative importance.
How
Entrepreneurship culture and growth: Empirical evidence
One of the few indications for a growth enhancing effect of a culture of entrepreneurship is a study by Beugelsdijk and Noorderhaven (2004) Glaeser, Kerr and Kerr (2015) attempt to dispel endogeneity concerns by using an indicator of regional entrepreneurship culture in a much earlier time period that they assume to be independent from current economic growth. The measure they use is a region's distance from coal mines that were operating in 1900. The idea behind using this indicator is based on the observation that coal mining areas were characterized by large-scale plants and relatively low levels of self-employment. Glaeser, Kerr and Kerr (2015) argue that geographic proximity to historical mines at the beginning of the 20th century is negatively related to the emergence of an entrepreneurship culture over time, leading to relatively low current levels of entrepreneurship. They justify their identification strategy by reference to Chinitz (1961) . In this study, Chinitz compares the economic structures of Pittsburgh and New York City and explains the low levels of self-employment in Pittsburgh with the presence of large-scale industries such as coal mining and steel, which, in turn, contributed to the emergence of an entrepreneurship-inhibiting climate that has to some degree persisted until today. Glaeser, Kerr, and Kerr (2015) find that there is indeed a negative relationship between proximity to historical mines and the level of entrepreneurship today that affects current growth. Based on an IV approach, they find a positive effect of regional entrepreneurship culture on regional growth, thus demonstrating that regional entrepreneurship culture is a resource for regional development. 6 Their results suggest that the part of new business formation that can be attributed to a regional entrepreneurship culture 6 Interestingly, Fritsch and Wyrwich (2015) find that the share of mining employment in the year 1925 in German regions explains neither the level of start-up activity in the 1970s and 1980s, nor employment growth. This difference to the results for the US may be due to the differences in the type of mining as well as to different historical and institutional context conditions. In particular, most German regions with significant mining activities in the late 19th and early 20th century already had a century-long economic tradition that may have confounded the imprint left by mining, whereas mining regions in the US around that time started more or less from scratch so that their industry became crucial for the initial formation of regional economic cultures.
have a relatively strong effect on growth. Unfortunately, this type of analysis cannot be conducted for East Germany because of a relatively small number of regions. Fritsch and Wyrwich, however, report indications that regions with high self-employment rates in the year 1925 also had relatively high levels of self-employment at the end of the socialist period and also experienced high start-up rates in the years after German reunification. These regions were able to manage the enormous problems of transitioning to a market economy comparatively well (see also Kawka 2007).
What is a regional culture of entrepreneurship?
An entrepreneurship culture is typically defined as a "positive collective programming of the mind" (Beugelsdijk 2007, 190) or an "aggregate psychological trait" (Freytag and Thurik 2007, 123) One may distinguish between the political and the normative-cognitive layers of a regional entrepreneurship culture (see Figure 6 ). The normative-cognitive layer of an entrepreneurship culture encompasses:
• Widespread social acceptance of self-employment: the population has a positive attitude toward entrepreneurial activity; there is no social stigma attached to entrepreneurial failure.
• Entrepreneurial values of the regional population: entrepreneurial norms and values such as individualism, autonomy, and achievement or mastery are widespread.
• Abundance of entrepreneurial personalities: the population contains a high share of persons with an entrepreneurial personality, which is characterized by traits such as extraversion, openness to experience, conscientiousness, and the ability to bear risk.
ENTREPRENEURSHIP CULTURE
Policy layer
Normative-cognitive layer The political layer consists of those factors that can be directly targeted by policy, including, for example:
• Entrepreneurship-friendly laws and regulations: for example, conditions for entry and exit, freedom of establishment and trade, competition policy, the tax system, the social security system as well as a low level of corruption.
• A supportive infrastructure for entrepreneurship: the existence of supporting services for business founders as well as for established firms, including good access to financial resources for start-ups and small businesses and training and consulting services.
• Promoting a realistic public image of entrepreneurs:
awareness campaigns, programs for encouraging contact with entrepreneurial role models.
• Entrepreneurship education: particularly at universities but also beginning with some very basic skills at a lower level in the education In this respect, it should be noted that culture and entrepreneurship culture in particular can influence individual behavior differently. Based on insights from different strands of sociological, psychological and institutional literature, Stephan and Uhlaner (2010) argue that it may not be entrepreneurial values alone but also community-specific common behaviors or a "dominant logic of action" that are cultural drivers of an entrepreneurial choice. Thus, if pursuing entrepreneurship is wellperceived, and if entrepreneurship is widely accepted, then considering an entrepreneurial career can be regarded as a repetition of common behaviors in the community.
How is entrepreneurship culture related to local social capital?
Clearly there is considerable overlap between this normative layer of an entrepreneurship culture and the concept of social capital, as has been put forward bei Coleman (1988) , Putnam (2000) and others. In essence, 
How can persistence of an entrepreneurship culture be explained?
Why an entrepreneurship culture is so persistent over time and in which ways it is transmitted across generations is largely unclear. One important channel through which an entrepreneurial attitude in the regional population may be transferred between generations is the presence of positive examples of entrepreneurs in the social environment.
Entrepreneurial role models can give rise to demonstration and peer effects by providing opportunities to learn about entrepreneurial tasks and capabilities. In particular, the presence of entrepreneurial role models in the social environment reduces the uncertainty potential entrepreneurs may feel about starting an own business and may help them acquire necessary information and entrepreneurial skills (Minniti 2005) . Seeing the success of others may increase individual self-confidence in the sense of "if they can do it, I can do it, too." This "learning by example" can be viewed as a non-pecuniary externality that reduces the ambiguity and influences the decision to pursue an entrepreneurial career (Minniti 2005) .
Moreover, being able to observe entrepreneurs in action, especially successful ones, may raise social acceptance of entrepreneurship (Bosma et al. 2012; Kibler, Kautonen and Fink 2014; Stuart and Sorenson 2003) thereby also increasing the likelihood of others to adopt entrepreneurial Another factor that may contribute to this persistence is a strong intergenerational transmission of entrepreneurial values and behaviors from parents or grandparents to their children that may be mainly based on socialization and peer effects. That is, a person has a considerably higher propensity to start an own firm if at least one of his or her parents (or grandparents) has been or is self-employed (e.g., Laspita et al. 2012 ).
One can not completely exclude that genetic inheritance of entrepreneurial personality traits may play a role in this respect, but the empirical evidence about a genetic determination of entrepreneurship clearly suggests that the effect of the socialization is considerably stronger (Lindquist, Sol and van Praag 2015) . Hence, a regional culture of entrepreneurship can be expected to foster persistent regional differences in self-employment and new business formation over time. Altogether, the interplay of role model effects, start-up activity, and social acceptance can create a virtuous circle that makes a regional entrepreneurship culture-once established-selfperpetuating ( Figure 7 ).
There are two further factors that may reinforce a regional culture of entrepreneurship and explain its persistence. One of these factors is the policy layer (see Figure 6 ) that includes an infrastructure of supporting services, particularly the availability of competent consulting, entrepreneurial finance, and political support. The emergence of such an infrastructure may be a reaction to a high regional level of new business formation and may reinforce high levels of entrepreneurship over time.
However, the example of East Germany (see Section 2.4), where the rigorous anti-entrepreneurship policy of the socialist regime has intensively tried to discourage and suppress self-employment, demonstrates that a regional entrepreneurship culture may persist even without any political support.
Another mechanism that can lead to a reinforcement of a given entrepreneurship culture could be that it attracts people with an entrepreneurial mindset into the region. Since such self-sorting of entrepreneurial people into regions with an entrepreneurship culture weakens the entrepreneurial basis for their home regions, such a process would reinforce regional disparities with regard to such a culture. Because the main elements of a regional entrepreneurship culture change only gradually over time, as well as due to the self-perpetuating effects mentioned above, regional cultures of entrepreneurship have a pronounced tendency to be long-lasting and thus can be viewed as a type of "capital."
Conclusions for policy
We have shown that once a certain level of an entrepreneurship culture has been achieved, it tends to be rather persistent and has positive effects on regional growth over long periods of time. However, the stability of regional levels of self-employment and new business formation detected in empirical studies also strongly suggests that the establishment of an entrepreneurship culture may require considerable political effort and long periods of time. Hence, policy attempts that aim at fostering the emergence of a regional entrepreneurship culture should be viewed as a long-term investment in a kind of capital stock. It may take a long time until returns on such an investment become visible, but when they occur they will have a long-lasting positive effect on regional development. Our results suggest that an entrepreneurship culture can persist not only for long periods of time, but can also survive severe shocks such as four decades of anti-entrepreneurship policy and an utterly devastating war.
This persistence of an entrepreneurship culture implies that it might contribute considerably to the resilience of a region with regard to adverse effects of disruptive changes. In this respect, fostering an entrepreneurship culture could be viewed as a sort of insurance policy or as a preemptive recovery program.
We still do not know much about the forces behind the emergence of a strong regional culture of entrepreneurship. In the regions covered by our empirical analysis, such a culture obviously was not consciously created by political action. Maybe the type of agriculture that prevailed in a region, for example large-scale farming with many employees (northeast Germany) versus small family-run farms (Baden-Wuerttemberg), plays a role. Differences in agriculture practices may have socio-political reasons, but they may also have to do with the quality of the soil or with certain social practices such as the mode of inheritance. If, for example, it has been common practice in a region to divide the land among the beneficiaries in real terms (Realteilung), the resulting small lots could have created an incentive to shift economic activity toward some type of craft business, maybe first as a secondary occupation that later became the main source of income. This is an often-found explanation for the emergence of an economic structure characterized by many relatively small firms in some regions in the south of Germany.
Much of the policy aimed at stimulating a regional culture of entrepreneurship involves creation of a supportive infrastructure for entrepreneurship, political commitment to entrepreneurship, and entrepreneurship-friendly laws and regulations (see Figure 5 ). Since the majority of the relevant laws and regulations apply nationwide, regionallevel policy needs to focus on creating a supportive infrastructure, promoting entrepreneurship and new business formation, and possibly local implementation of national laws and regulations. To stimulate the effectiveness of entrepreneurial role models, policy could be designed to enhance the opportunities for personal contact with entrepreneurs. Such policy could include, for example, business plan contests or seminars and presentations at local universities that involve actual entrepreneurs.
Another way to encourage the establishment of a regional entrepreneurship culture is to promote entrepreneurial role models in the media. Such realistic examples could help to make entrepreneurship more socially acceptable, especially in areas such as the former East Germany where successful entrepreneurial role models are in short supply. Toward the same end, removing any stigma attached to entrepreneurial failure would also be helpful.
Policy could also promote entrepreneurship education in schools and universities by, first, teaching entrepreneurial skills, and second, providing students with a realistic view of entrepreneurship and helping them accurately assess their own entrepreneurial abilities. A main goal of entrepreneurship education should be that it is those people best suited to the endeavor who choose to be self-employed. Contact with real-world entrepreneurs might work as an "eye-opener" in this regard. Apart from such "soft" campaigns, the policy toolkit should also include measures aimed at creating a physical infrastructure supportive of entrepreneurship. Conscious creation of a culture of entrepreneurship is a new policy field and, as yet, not much is known about how to actually accomplish the task. The national institutional framework is no doubt important, but we suspect that region-specific measures might play an even larger role.
There is considerable room for creative strategies based on knowledge gleaned from successful examples.
